Objective : Spontaneous intracerebral hemorrhage (ICH) in young adults is rare. The purpose of this study was to investigate causes, sites and other factors affecting the prognosis of ICH in young adults aged ≤ 40 years.
INTRODUCTION
Nontraumatic spontaneous intracranial hemorrhage (ICH) causes significant morbidity and mortality throughout the world. Ten to 20% of strokes are caused by ICH in Western countries. 6) Over 45 years of age, ICH is common, 5)16)21) but rare before then.
Therefore, the goal of our study was to perform a descriptive analysis of ICH etiology and prognostic factors in patients aged ≤ 40 years.
METHODS
We analyzed patients using medical records. We selected 39 consecutive patients who were ≤ 40 years of age diagnosed between January 2001 and June 2012. We defined the final outcome by the Glasgow outcome scale (GOS). A good outcome was defined as a GOS score ≥ 4, and a poor outcome was defined as a GOS score < 4.
We analyzed data using the SPSS software (version 
RESULTS
Thirty-nine young patients were diagnosed with non-traumatic spontaneous ICH. The mean age was 33.21 ± 6.42 years (range 15-40 years), and there were 11 females and 28 males. The characteristics of the study subjects by outcome at discharge and 6 months after discharge are described in Table 1 . The prognostic factors are summarized in Table 2 . We assessed outcomes by reviewing the GOS of medical record at discharge and 6 months after discharge.
Based on the outcomes at discharge and 6 months after discharge, smoking history was significantly as- Variations in the volume of the hematoma showed no significant difference (p = 0.051) in GCS score.
Lobar hemorrhage was the most common location of ICH in young adults, and there were no statistically significant findings associated with hematoma location (Table 3) .
DISCUSSION
In our institution, 280 patients were diagnosed with ICH during the investigation period; of these patients, 39 (13.9 %) were aged ≤ 40 years. In Western countries, only 3-5% of ICH patients were younger than 45 years. 14) 24) The distribution of ICH reflects the charac- teristics of the population (ethnic/racial groups and the criteria of a young adult) although these studies were not standardized. 4) In this study, 11 (28.2%) of the patients diagnosed with ICH had also been diagnosed with hypertension. In young adults, hypertension is a primary cause of ICH, and this hypertension/ICH ratio varies from 11 to 15%. 19) reported that hypertension and hypercholesterolemia are 2 main risk factors for ICH. Some authors reported that hypocholesterolemia can cause ICH and that the interaction between high diastolic blood pressure and low cholesterol levels weakens the endothelium of the intracerebral arteries, resulting in a hemorrhagic stroke in the presence of hypertension. 10) However, in that study, the association between low cholesterol levels and the prognosis was not clearly presented. A study to investigate the association between serum low-density lipoprotein cholesterol (LDL-C) and mortality in ICH found that lower LDL-C levels were associated with higher mortality rates. 17) In our study, 7 patients (58.3%) with LDL-C levels < 150 mg/dl had good outcomes and statistically significant improvements 6 months after discharge.
However, the sample size was limited in our study, age was limited to ≤ 40 years, and cholesterol was the only factor used to assess the outcome via lipid profile.
A statistically significant difference in outcomes (p = 0.034 by the t-test) by the initial GCS score was
observed. An initial GCS score over 8 predicted a good prognosis. In another study, a score of 8 or less
